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Abstract. The purpose of this study is to analyse the types of students errors and causes of
them in solving of pedagogic problems. The type of this research is qualitative descriptive,
conducted on 34 students of mathematics education n academic year 2017 to 2018. The data in
this study is oblainecm'ough interviews and tests. Furthermore, the data is then analyzed
through three stages: 1) data reduction. 2) data description, and 3) conclusions. The data is
reduced by organizing and classifying them in order to obtain meaningful information. After
reducing, then the data presented in a simple form of narrative, graphics. and tables to illustrate
clearly the errors of students Based on the information then drawn a conclusion. The results of
this study indicate that the students made various errors: 1) they made a mistake in answer
what being asked at the problem, because they misunderstood the problem, 2) they fail to plan
the learning process based on constructivism, due to lack of understanding of how to design the
learning, 3) they determine an inappropriate learning tool. because they did not understand
what kind of leaming tool is relevant to use.
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1. Inroduction

Problem solving is an activity to overcome any problem by using concepts and ruleg@finally
expected to get a solution to reach the goal (Dewi, et al 2017). Wilson (1993: EF) stated, "The problem
solving has a special interest in learning mathematics. The main purpose of teaching and learning of
mathematics 15 to develop the ability to solve complex mathematical problems". Furthermore, the
approach of problem solving applied in this study 1s a Polya’s four-step approach to problem solving.

Pedagogic ability is a competency related to learning or education. This ability includes an
understanding of the character, the level of development of psychology. educational concepts,
teaching methoff§ which are in accordance with student development, ete. Finally, it can be concluded
that pedagogic competence is the ability of a teacher to plan the learning and apply learning strategies
which in accordance with the development and character of learners.

There are several reasons why teachers should master pedagogic competence. Firstly, the teacher
will understand easily the difficulties faced by the students when they have problems in understanding
the subject matter, able to stimulate the development of students well, able to apply active learning,
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able to apply various models of learning in accordance with the material and development of learners.
able to build a conducive atmosphere when the learning process.

Pedagogics problems is related to education and how to educate. Furthermore, the ability to solve
pedagogic problems is one of the most basic and important competencies to be mastered by teachers,
m order to be able to educate them accordmg to the rules, principles and norms.

On the other hand. as a researcher and lecturer in mathematics teaching and learning strategy of
mathematics, has identified some student mistakes in solving pedagogic problems. These errors are
known based on interviews and answer sheets on quiz questions. Based on these errors, it is necessary
to analyze the types of errors and sources of cause. Then, the results of this analysis are used to
mmprove the learning strategy. so that students do not make the same mistakes.

2. TiHoretical Review

The type of this research is qualitative descriptive research in which aims to identify errors and causes
in solving pedagogic problems. There are 34 students as subjects in this research, they have been
learning {fbut mathematics learning strategy in academic vear 2017-2018. John C. Creswell (2009:
22) said that Qualitative research is a means for exploring and understanding the meaning of
individuals or groups as a social or human problem. The process of research involves emerging
questions and procedures, data ty pically collected in the participant's settings, data analysis inductively
building from particulars to general themes. and the researcher making interpretations of the meaning
of the data. The final written report has a flexible structure. Those who engage in this form of inquiry
support a way of looking at research that honors an inductive style, a focus on the individual meaning,
and the importance of rendering the complexity of a situation.

Data were obtained through a test and interviews. The test 15 given to obtam the kinds of ertors in
solving pedagogic problems. Before the tests were conducted, the questions were validated by three
lecturers who were experts n the field of evalvation. Morever, interview 1s an exchange of
information through a question and answer process conducted by two people to obtain meaningful
information in a particular topic (Esterberg in Sugiyono: 2012, 317).

After obtaining the data, then analyzed through three stages, namely: 1) data reduction, 2)
displaying and explaming data and 3) drawing conclusions. Furthermore, the determination of the
student's answer score 15 done by applying Polya's four-step approach to problem-solving steps. Then,
the test results are consulted on the scoring guidelines of problem solving test.

After reducing, then the data is presented in a simple form of narration, tables and diagrams. To
determine the level of problem solving ability of cach indicator then used the following formula:

NPy = %100% (Purwanto, 2009: 102). Where NPy The percent value to be determined on k

indicator, k = 1, 2, 3, 4. Ry: score oblained by student on k-indicator, SM,. maximum score on k-
indicator. After the score is obtained, then consulted on 5 categories. they are very high, high,
medium, low, and very low.

The third stage is the process of concluding the results of student error analysis. This stage is done
by analyzing the results obtained based on previously presented data.

3. Result And Discussion
After the student answer sheets are checked and reduced. then the data obtained in table 1.
Table 1. Ability of understanding the problems, plan, carry out the plan, and looking back

Value EEpes of Percentage of student achievement

Interval (%) category Indicator | Indicator 2 Indicator 3 Indicator 4
90-100 Very High 24% 18% 18% 18%
80-89 ITigh 35% 24% 24% 21%
65-79 Medium 32% 26% 26% 26%
55-64 Low 9% 32% 32% 35%
0-54 Very Low 0% 0% 0% 0%
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3.1. Error in Preparation: Understand The Problem
Based on table 1, there are some studentffivho make mistakes in understanding of pedagogic problems
with different error levels. 32% and 3% of students who have not been ablefih understand the problem
well, in which concist of in the medium and low category, respectively, To find out the types and
causes of the error. student answer 5 (M3) is shown as below.

a. Understanding of pedagogic problems

Based on the problem can be known:

¢ The matenal already taught 1s the concept of cylinder volume

» The following material to be taught is the concept of cone volume

o It 1s recommended to use learning tools and learning models

¢ The learning process to be implemented is based on constructivism.

The question is:
| What is the relation of contructivism theory to the concept of cylinder and cone volume. N

According to the answer sheet, it is known that M5 has been able to identify what are known on the
problem. However, M5 has not been able to identify what are being asked on the problem well. To
find out the error, the results of interviews between researchers and M5 are shown below.

Researcher: According to vour answers, you have been able to identify information on the problem.
However. your explanation is quite short at the point of what is being asked on the problem. Why?
Student 5: Yes sir, I think that explanation already represents what is asked on the problem.
Researcher: Are you sure of your answer?

Student 5; T am sure that my answer 1s correct

Researcher: Please re-read the problem, I give you time for 7 minutes.

Student: ok sir

Researcher: After reading it, how do you think?

Student: My answer is correct sir, but there is one thing that must be added.

Researcher: What 15 1t?

Student: The problem 1nstructs to describe the initial, core, and closing activities.

Researcher: Why did not you write down this point at that time?

Student: I did not identify this point at that time sir, I was not careful to understand the problem.
Researcher: According to your answer sheet, you wrate in the point of what beeing asket “The
relationship between the constructivism theory and the material of the cylinder and cone. Are you sure
of your answer?

Student 5. I'm sure sir. Ete....

According to interview, it can be seen that the student misunderstood at the point of what being
asked on the problem. Furthermore, after the researcher asked to re-read the problem, the student was
aware of his mistake and able to fix it by himself. This is because the student has not been careful to
understand the problem during the test.

After analyzing all student answer sheets, it can be concluded that there is a uniform error. They
make mistakes in identifying and understanding what is being asked on the problem, because they do
not read the problem carefully.

3.2 Error in Thinking Time: devising a plan
According to table 1, it can be concluded that there are 26% and 11% of students in medium and low
category in devising a plan. This data shows that there are still some students who are wrong in
making plans. In order to know the types of errors. the following answer sheet shown below.
a. Devising a plan

» Design a student worksheet based on constructivism.

¢ Using the PBL Model

¢ Develop a plan of learning based on PBL syntax

e Students will be grouped. 3-4 students per group.
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¢ Prepare cylinder and cone objects where both types of objects have the same base area and
height.
¢ In the learning process, the teacher will show cones and cylinders, then explain the formulas
of each object.
s Teacher will facilitate students in experimenting.
The results of interview between lecturer and student 9 shown as follows.
Researcher: After checking your answer sheet, the result is good at point b.
Student: Thank you sir.
Researcher: However, do you only need cylinders and cones in experimenting?
Student: You are right Sir, 1 just need those two learning tools
Researcher: How the use of cylinders and cones in the learning process that you will do.
Student: I will show the cylinders and cones in front of the class, It is expected that they will recognize
the two objects well.
Researcher: In addition. what are the cylinders and cones for? And what do you mean by the answer at
the last point?
Student: I will give cylinder and cone to each group. Then 1 will ask them to disassemble these
objects. so they will know the shape of skin both of objects.
Researcher: Then when do you plan to teach the concept of cone volume?
Student: After recognizing the shape of cylinder and cone well, then I will explain the concept of cone
volume, and then give some problems related to it. Ete....
Based on the answer sheet and the results of the interview. it can be seen that the learning tool used
n the learning process is incomplete. This is due to that the student does not understand how to use the
learning in finding the conecept of cone volume.
Alter analyzing the answer sheets and interview, there are several types of errors found as shown in
Table 2.
Table 2. Types and causes of errors in devising plans.

Types of errors Causes of the errors

They make mistake to plan a constructivism- They did not understand how to design a

based learning constructivism-based learning

They determine an inappropriate learning  Students did not know well what learning tool 1s
tool appropriate fo use

They demonstrate improperly the use of They did not understand how to use the tool in
learning tools finding the concept of cone volume

3.3. Errorin Insight: carrying out the plan

Table 1 shows that there are 32% and 26% of students in low and medium categories in carrying out
problem solving. This data shows that there are still many students who make mistakes in that step. To
find out the type of errors and its causes, the following answer sheet and interviews are shown.

b. Carry out the plan

Initial activity

Distribute student worksheets and learning tools, then explain the competencies to be achieved.

Core activities

The teacher will explain material: “if there are any cylinders and cones with the same base and
height, then: cylinder volume = 3xthe volume of the cone, so it can be concluded that the
cone volume = évolume of the cylinder = %Trzt"

After the students understand the concept, students are then instructed to do the following
experiment: Fill mung beans into the cone until full. Then pour the contents of the cone into the
cvlinder. This activity is repeated until the volume of the cylinder is full. Based on the experiment,

students are expected to understand that the cone volume is equal to % the volume of the cylinder. So
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the formula is obtained: cone volume = %vo.‘.ume of the cylinder = %rrzt”
Closing Activity
The teacher and the students will conclud the results of the experiment.

Here are the results of interviews between lecturer and student 21.

Researcher: According to your answer sheet. you plan that the teacher will explain the material before
the experiment. Why?

Student 21. Tthink if i do it. the experiments process can be run smoothly

Researcher: May you explain what are the principles of constructivism-based learning?

Students: In essence: knowledge must be constructed by the students themselves

Researchers: do you believe by explaining the material at the beginning of the activity can stimulate
the students to construct the knowledge by themselves?

Student: ohh 1 am sorry Sir. [ just realized that my answer is wrong.

Researcher: Why do you say like that? What is wrong exactly?

Student: teachers should stimulate students to construct their own knowledge. The experiment should
be done at the beginning of the activity. With such that, it is expected that they will find the concept of
cone volume. Ete....

Based on the answer sheet and interview. it can be seen that the design of core activities does not
conform to the principles of constructivism-based learning. It is recommended that the students should
conduct an experiment in the beginning activity. so that they will be able to construct the knowledge
by themselves.

Alter analyzing the data, the types of errors and causes are shown below.

Table 3. The types of errors and causes in carrying out the plan

Type of error Cause of the error

Not implementing constructivist-based They did not understand well how to design the
learning learning proscess based constructivism

The use of learning tools is irrelevant to find They did not understand well how to use the

the concept learning tools to find the concept of cone

They make mistake in designing of core Not using a relevant model, so the learning proscess
activity. 15 not organized according to the principles of

constructivism-based learning

3.4. Error in verification: looking back
Table 1 shows that 35% of students still make a lot of mistakes in verification proscess. Here 1s the
answer sheet of student 30 (M30).

d. look back.

Initial activities, core activities, and the closing have been described at the planning step. These three
activities have been designed to be interrelated and structured based on constructivism-based
learning,

The mterview between researcher with student 30 shown below.

Researcher: Why do you check on the beginning, core, and closing activities only?

Student: [ think by descibing these three sections can already represent the answer point.

Researcher: Do you think by the explanation that means you have already checked your answer?
Student: 1 doubt sir.....ete

Researchers: Do you need to ensure that the learning process has applied the constructivism based-
learning?

Student: Yes 1 do, because this point asked on the question.

Researcher: What else is needed to be explained in verification?

Student: 1 think it is important to check whether to find the cone formula out has been associated with
the concept of cylinder volume. Ete....
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After analyzing the data. the following types of errors and causes are shown below.
Table 4. The types of errors and causes in looking back

Type of error Cause of the error

The answer is still very common, so it 1s still Students do not understand the technique and

not check the main point of the problem.  procedures to look back the answers

The student's answer m the step ¢ 15 not Students can not be able to synchronize the answer
synchronized with point d (verification) point d with the answer pont ¢.

They did not check their answer completely  They did not verify the all answer

Conclusion
Based on result and discussion, the type of student errors in solving pedagogic problem based on
Polya procedure were: 1) the student made a mistake to answer what being asked at the problem, this
1s because they misunderstood at the problem, 2) they made a mistake to plan the learning proscess
based on constructivism, due to lack of understanding of how to design the learning, 3) they chose an
inappropriate learning tool, because they did not know what kind of learning tool is relevant to use, 4)
They were wrong 1n sorting and orgamzing the learning process, because they did not yet understand
hoWlo use the learning model appropriately.

Based on the above conclusions, the researchers recommend to: 1) to improve the students” ability
to design the active learning, 2) to increase students™ ability to determine the appropriate learning
tools, 3) mproving students' ability to apply a learning model.
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